karyotes and plays a major role in protein synthesis. EF-Tu reacts with GTP and aminoacyl tRNA to form an aminoacyl-tRNA-EF-Tu-GT~P complex and thereby mediates the attachment of the aminoacyl transfer RNA to the A site of the ribosome [1] . Genes coding for EF-Tu from a number of eubacteria have been sequenced and their primary structure has been determined [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . The amino acid sequences and function of EF-Tu and its eukaryote homolog (elongation factor la) are highly conserved in all living organisms [15] . In Gram-negative bacteria the tuf gene is found as a duplicate whereas in most Gram-positive bacteria, such as Streptococcus mutans, Bacillus subtilis, Micrococcus luteus, and the three wallless mycoplasmas, Mycoplasma pneumoniae, Mycoplasma gallisepticum and Mycoplasma genitalium the genome contains only a single copy [14, 17] . The Gram-positive Clostridium, however, carries two tuf genes [17] . In E. coli, M. luteus and Spirulina platensis the tuf gene is found to be part of the str operon [9, 12, 18] while this is not the case for M. genitalium [14] .
In the present p~per we report the nucleotide sequence of the M. hominis tuf gene. Of all known tuf genes this gene has the lowest G + C%. We also demonstrate that it is not part of an operon 134 but linked to the gene encoding a surface-exposed protein.
MATERIALS AND METHODS
Strain designation and origin of isolation of the 26 M. hommis tested are described by Andersen and colleagues [19, 20] . M. hominis were cultivated in BEA medium [21] , modified to contain only 0.3% arginine. E. colt strain XLl-bhie (Stratagene ®, LaJolla, CA) was used as host for the phagemid pBhiescript SK+(Stratagene ®) and their derivatives. The strains were cultured in Luria-Bertani broth [22] . M. horninis DNA was isolated according to Trevino et al. [23] . Plasmid DNA was prepared by the alkaline lysis method described by Sambrook et al. [22] . Agarose gel electrophoresis and Southern-blot analysis were performed as previously described [20] with the exception that Hybond ® nylon membrane was used instead of nitrocellulose. DNA fragments were labelled with [a-3:P]dATP by nick-translation using standard methods [22] . Hybridizations were carried out as described [20] . Restriction fragments of the appropriate size identified by Southern blot analysis were purified from agarose gels by use of an activated DEAE membrane (NA 45; Schleicher and Schuell, Keene, NH)as recom, mended by the supplier, Each of the bands was cloned into the phagemid pBluescript SK + (Stratagene). Single-stranded DNA was produced by use of the helper phage R408~ (Stratagene). Single-stranded DNA was sequenced by the dideoxvnucleotide triphosphate chain termination method described by Sanger et 
RESULTS
To determine the DNA sequence surrounding a gene (mhlmpl) encoding a 124-kDa variable surface-exposed membrane antigen (LMP1) in M. hominis PG21 the region upstream was mapped by restriction enzyme digestions and sequenced. The restriction map and sequencing strategy are shown in Fig. 1 . Analysis of the sequenced 2791 bp revealed a complete open reading frame positioned from base 321 to base 1514 encoding a polypeptide chain of 398 residues, with a predicted molecular weight of 44108. The DNA sequence will appear in the EMBL. GenBank and DDBJ Nucleotide Sequence Databases under the accession number X57136. By computer search of the NBRF Protein Database the deduced amino acid sequence for the 44-kDa mycoplasmal polypeptide showed extensave homology with ~the EFTu of other prokaryotes, mitochondria and chloroplasts (66 72%) and 59-70% homology when compared to the DNA sequence of their tuf genes. Characterization of EF-Tu by use of the monoclonal: antibody MAb 3t).1.5 is shown in Table 1 . The MAb 30.I.5 recognized a cytop!asmatic hydrophilic antigenic polypeptide. When :MAb 30A.5 was used in immunoblotting against the proteins of 26 M. hominis s~rains it reacted with a polypeptide of 43 kDa in all strains; when tested against eight other mycoplasma species and E. colt no reaction was seen. The cloned mycoplasmal tuf gene was expressed in E. colt independently of the cloning vector's lacZ promoter aS determined by immunoblotting with the monoclonal antibody MAb 30.1.5. Thus, the cloned gene with its promoter is recognized in E. colt. The Cloned gene was expressed in E. colt as a 43-kDa poiypeptide which is in complete agreement with the polypeptide size determined when Mab 30.1.5 is blotted against M. homihis PG21~ Northern blot hybr;ldization of M. hominis RNA was performed to centrifuged to pellet-insoluble material, and heated to 37 ° C, at which temperature micelles are formed. Micelles were separated from the aqueous phase by sedimentation through a sucrose cushion, leaving the aqueous phase as a supernantant [36] . Proteins in the micelle phase and aqueous phase were separated by SDS-PAGE and subjected to immunoblotting with mAb 30.1.5. The probes used are shown in Fig. 1 $4-7 (mhlmpl gene) showed that these probes hybridized to the same sized /-/indIII fragments in the respective strains. Table 2 Codon usage in the M. hominis and E. colt tuf gene 
DISCUSSION
In this paper we report cloning and sequencing of the first M. hominis gene encoding a polypeptide. The mean G + C content of the DNA sequence of the tuf gene, the mhlmpl gene and the flanldng regions was 27%, a few percent lower than the total genomic G+ C content of M. hominis PG21 (29%) [31] [20] , where a RFLP was found to be pronounced.
